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O | \ REVIEW OF REPORTS

o o MONHEGAN ISLAND, MATNE

SYLLABUS:

The Division Engineer has studied the general navigation
problem at Monhegan Harbor and finds that construction of a-
breakwater would be required to improve conditions for the
existing lobster fishing flset and provide shelter for mooring

- additional commercial and recreational craft. The most economical
- and suitable breakwater would cost $832,000. 0
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a The annual benef:.ts from such a breakwater have been evaluated
, and amount to $36,150. The annual charges would be $L40,950 which
yields a benefit-cost ratio of 0+9. Inasmuch as the benefit-cost
ratio is less than 1.0 the project is not economically justifieds
Because this breakwater is not economically justified, and no -
smaller or larger breakwater system would be any better, no improve=
ment at Monhegan is recommended at this time,
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U. S, ARMY ENGINEER DIVISION, NEW ENGLAND
CORPS OF ENGINEERS
L2l Trapelo Road
Wal'bham. 5’-'-3 Mass,

NEDGW ' | ‘ . 16 July 1962

SUBJECT: Survey (Rev:.ew of Repor‘bs) of Monhegan Harbor, Ma:.ne

TOs Chief of Engineers
ATTN: ENGCW-P ‘
Departmgnt of the Army -
Washing’oon 25, D, C.

AUTHORITY

1, This report is submitted in compliance with the following
resolutions, adopted by the Committee on Public Works of the United
States Senate, 28 April 1958, and the House Committee on Public
Works, 16 July 1958, respectivelys

WRESOLVED BY THE COMMITTEE ON PUBLIC WORKS OF THE UNITED
STATES SENATE; That the Board of Engineers for Rivers and
Harbors, created under Section 3 of the River and Harbor Act,
approved Juns 13,1902, be, and is hereby; requested %o review
the reports of the Chief of Enginsers on Monhegan Harborg, '
Maine, transmitted to Congress on 18 July 1941, and other.
reports, with a view to determining whether any mod:.f:,catmn
of the recommendations contained therein is advisable at Hhis
timeg ot

WRESOLVED BY THE COMMITTEE ON PUBLIC WORKS OF THE HOUSE OF
REPRESENTATIVES, UNITED STATES, That the Board of Engineers
for Rivers and Harbors be, and is hereby, requested to review

. the reports on Monhegan Harbor, Maine, submitted 28 April 19k1
and prior reports; with a view to determim.ng if the recommen-
dation submitted there:m should be modified in any way at this
timeo®

2, The study was assigned to the New England D:w:n.s:l.on on
30 July 1958,

/



PURPOSE AND EXTENT OF STUDY

3¢ The study was made to determine the need and justification

of Federal navigation improvement at Monhegan Island; Maine, In '
‘ation of this report a detailed hydrographic survey was made.

he' survey included soundings and probings in the areas in the®vicine
ity ‘of the proposed breakwater, A study was made of available data -
on the present and prospective use of the harbor after the improvement
is completed, A public hearing was held at Monhegan Island, 2 Deceme
ber 1958, Information obtained at the bearing is described later
under “Improvement Desired®, Subsequently local interests were con=
sulted to obtain current data to supplement information previously
submitted and obtain comments on the study indications. Available .
maps, charts, and aerial photograph's were studied.- AT

DEGBIPTI@N OF NAVIGATION CONDITIONS

““ho Monhegan Island 1lies abo miles off the coast e£ F
’"es southeast of Boothbay Harbor, 1l miks southwest of.
Clyde, and 46 miles east of Portland, Maina. The island, whichfhas

a maxnm:m elevation of 160 feet, is ‘sbout 8,000 feet long and 3,000

feet wide. Monhegan Light, a fixed white light visible for 20 mles, '
is located near the center of the island. The harbor, about 2,000
feet long, lies off the southwest corner af the island, It is bounded
on the west by Manana Island and partially en the north by Smutty
Nose Islande The width of the harbor increases from about 650 feet
Just south of the northerly entrance betwsen Smutty Nose Island and
Monhegan Islands to aboub 1,000 feet at the south entrance, which is
-axposed to heavy seas resultinmg from strong winds from the south and
southwest. Depths in the harbor range from about 15 feet at the
-wharf near the north end of the harbor to 90 feet at the south
antrance, In gamral, the shores are rocky. The bottom is considern
ably fouled with moorings and ¢ables and offers a poor holding ground
of coarse, vhite sand. The mean range of tide is 9.3 feet and the
-gpring range is 10,6 feet. The location of Monhegan Island and its
harbor is shown on U. S. Coast aend Geodebic Survey Charts Nos, 1203
and 120h, and on the maps which accompany this repor'h. ”

IRIBUTARY AREA

5. The area tribu’aary to Manhegan Harbor is the Plantation of
Monhegan, consisting of Manana and Monhegan Islands, the population
of which is about 65 persons., During the summer months the population
is augmented to a total of about 500 by summer residents and visitors.
Aside from catering to the wants of their summer clientele, permanent
residents of the island are engaged almost exclusively in fishing and
lobgtering, Property on the ‘island has a total valuation of $178,452

- (1960) .
2
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BRIDGES AFFECTING NAVIGATTON

6., There are no existing or proposed bridges in the area,

PRIOR REPORTS

76 Monhegan Harbor has been the subject of seven reports since

~about 1888,

-and surveys on breakwater protection) wers not published.

Five of these reports

(preliminary examination reports

One was

‘published in the Annual Report of the Chief of Engineers for 1889,
and ons in House Document No. 536, 6hth Congress, lst session.
Tabulated hersinafter are the reports on record. '

Type

Preliminary
- Exam

Preliminary
Exam

"Preliminary

Exam .

Date and Where Published

27 December 1888
Anmnual Report of Chief
of Engineers for 1889,
Page S5LT7

12 Qctober 1915
House Doc. 536, 6ith

Congress, lst Session .

Ly Octobar 1930
Not Published =~

15 March 1932
Not Published =~ - .-

20 December 1935
Not Published

26 October 1939 - -
Not. Published SR

30 October 1940
Not Published

Remarks

Unfavorable to further study
of desired breakwater.

Unfavorabla to further study
of desired breakwater.

‘Favorable %o SUrvVey.

Unfavorable to construction
of desired or considered
breakwater, then estimated
to cost $550,000, because
of insufficient benefits.

Unfaverable to further..:studyo .

Unfavorable to further study.

Unfavorable to two considered
breakwater plans, one then
estimated to cost $150,000 and
the other then estimated at
$88,000 because the total storm
damage plus gains to accrue-
from ingreased fishing time
would be less than the carrying
charges. Other plans considered
would not meet navigation needs,



EXISTING CORPS OF ENGINEERS FPROJECT

8. There is no existing Federal project for the improvement of
Monhegan Harbor., No project for improvement of bthis area has ever
been adopted by the Federal Government, nor has any navigation improve-
ment been made by local interests, other than wharf facilitises,

TERMINAL AND TRANSFER FACILITIES

9¢ The principal wharf in Monhegan Harbor is a stons structure
at the northerly end of the harbor, built and maintained by the '
Plantation of Monhegan at a cost of about $12,000 and open to all
without charge. A depth of about 15 feet is available at the and of
this wharf and the structure appsars to provide adequately for all
present and prospective needs of the community. A small Coast Guard
wharf and launchway are locabed across the harbor on Manana Island,
On the lionhegan Island side of the harbor, a small beach (known as
Fish Beach) is available for use by fishing craft and other small
boats, The nearest rail connection is located at Thomaston, Maine,
23 miles northeast of the island. Tl’ m,aresu highway lS at Port

Clyﬁeo-_.; i e
TMPROVEMENT DES;im

10. In order to afford loecal interssts an opporutnity to express
their views on the extent and character of the improvement desired, a
public hearing was held at Monhegan, Maine, on 2 December 1958,

Present at the hearing wers the officials of the Plantation of Monhegan,
fishing and business interssts, State and Government representatives
and officials, and other local residents. Several writien statements
wers received from interested individuals who were unsble to attend

the heg.mng in perseon,

1ls Representatives of the Plantation of Monhegan requested the
construction of a breakwater on the eastern shore of the harbor,
Proponents of this improvement urged its necessity as a means of
protecting the fishing fleet, and as a safeguard to the lives of those
engaged in operating the fleet, It was also claimed that the desired
brealwater would largely eliminate the hazards now involved in landing
freight, passengers, and mail at the public wharf, and would improve
anchorage conditions both for the local boats and for resident and
transisnt fishing and other commercial and pleasure craft using the
harbor, The harbor created by the bresakwater would afford a safe harbor
and point of layover for resident and transient fishing fleebls amd
pleasure craft in the area in time of bad seas. Freighters and tankers
requesting pilots would not be delaysd because pilots could not reach
the ship requesting assistance. The breakwater would also result in a

L
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reduction of $19150 in lobster car losses per year, improve 1obster
fishing time 25 percent and provide $15,200 in benefits to the
lobster fishing trade. Elimination of annual repair costs to. town
wharf would be an appreciable savings, .

COMMERCE AND VESSEL TRAFFIC

12, -Commerce to and from Monhegan Island consists of fuel,
food, and other supplies required by the small community and its
summer residents, and lobsters caught by the local flset and shipped
to the mainland.  There are 15 lobster boats based in the harbor

‘which are engaged in lobster fishing from January to June, Some of

these boats groundfish during the clesed lobster season, Also,
during the summer there are about 75 rowboats, 20 outboards , and
2 sailboats based in the h.arboro v

13. There are numerous transient boats 'which visit the harbor,
as the island is situated on the navigation route of recrsational
boats sailing the Maine Coast. These boats range in size from small
outboards to largs sailboats and commercial fishing trawlers. None
of these boats remain overnight because ef the rough and sometimes
hazardous conditions in the harbor,

\ 1. Although improvement of the harbor is-not expected to cause
any expansion in the existing lobster fleet, the recreational fleets,
both home-based and transient, are expected to increase substantially.
In addition, the transient commercial fishing vessels, which do not use
the harbor at present, would be attracted if it were -a safe refuge
from storms. The desired improvement would provide such-a safe anchor-
age for all craft using the area. A survey of yachting enthusiasts

and boat clubs indicates that Monhegan Island would be a popular

stopover, if the improvement were made.

DIFFICULTIES ATTENDING NAVIGATION

15, Because of its eXposure to the open sea at its southerly
entrance, Monhegan Harbor is subject to the -effect of stormg from the
south and southwest that cause heavy seas to surge into the harbor
and endanger anchored boats and lobster cars. These conditions result
not only in frequent property damage, but also endanger the lives of
those engaged in the fishing industry. -During extreme conditions, -

a strong undertow is developed at the public wharf, making landings
hazardous,



- 16. Statemnts in 'bhe "nited States Coast Pilot" discourage
small craft from landing at Monhegan., Several pilots have stated that
at times the seas wers so rough that they could not get out ofithe '
harbor to ships that requested and required pilot service. Other = .
statements are that 15 percent of the requests for pilet service cannot
be answered for uwp to 12 hours after the requests were made because
the pilots could not get their craft out of the harbor, There are _
times when .it is necessary for boats tocircumavigate the island around
the north end to avoid the high seas in the south entrance, At night,
when seas are rough, :ub is 1mpo$s:|.ble ‘to enter the harbor and secure
a mooring.

- WATER POWER AND OTHER SPECIAL SUBJEGT&

17, There are no problems. mvolved in th:.s mvestigatmn per~
ta.im.ng to water power, flood control, pellut::.en, or related subgects.

PLAN OF IMPROVEIENT

18, ILocal interests requested a’ breakwater to protect the harbor
from wave action., The various factors evaluated in determining the
best location of a breakwater to pretect Monhegan Harbor are costs of
the structure; the protected area.prpgvided by the breakwater versus
the needs of the Plan'batwng congidlra \.‘ion of design waves at various
locations; comparison of volume requlrements for various breakwater
locations; consideration of wave reductions due to various breakwater
locations as indicated by diffraetion d:.agra.ms 3 consideration of the
problems of navigating the entrance, and the benefits to be derived
from the locations studied. Selection of any location for a breakwater
involves a compromise between the factors of cost and effectivensss.
Construction costs would be lowest near the head of the harbor., The
effectiveness is improved by reducing the entrance width, The useful-
-ness of the harbor requires an adequate sheltered area, a substantial
reduction of wave heights at the town dock, and an entrance opem.ng
adeguate for navigation. :

19. Vessel traffic now usqs the north ent.rance between Smutty
Nose Island and Monhegan Island as well as the south entrance. Closing
the south entrance would provide the most shelter but would restrict
'nav:.gatn.on when storm waves make the north entrance hazardous. It is
. not-expected that waves would be hagardous at both the north and south
" ends of the harbor at the same time. Therefore, the south entrance
may be much less wider than would be required if it had to be used
‘dunng high wave periodse _




20, The narrewest safe entrance in moderately bad wave con-
ditions is considered to be about 75 feet. In view of the probability
of wave reflection from the steep shorelines and the breskwater, a
wider entrance would be preferable., However, a substantially wider
entrance would not provide adequate protection to boats in the harbor.
A channel 100 feet wide and 12 feet deep (and at least 150 feet wide
at mean low water) would be adequate for navigation without substan-
tially reducing the protection provided by the breskwater.

21, It has been concluded that the location of the most effective
breakwater for Monhegan Harbor is about 750 feet from the town dock,
with the breakwater extending from the Monhegan Island shore approxi-
mately 450 feet to a point which would leave a navigation epening 100
feet wide at 12 feet below mean low water, No further improvement -
 beyond the breakwater is considered necessary. -The present public
wharf and shore facilities appear adequate for all users, :

22, ‘The proposed breakwater would shelter about 8 acres partially
-and 4 acres substantially, which would be sufficient for LO smaller
boats and 10 larger. The available space would provide adequate moor-
ing area for recreational boats in the summer, and for a fishing fleetd
in addition to the homs fleet during the winter. -The space provided
by the structure evaluated would meet the reguirements of Momhegan
Island, - '

23, ‘The breakwater would be constructed of dense native quarry
stone to an elevation of #26,0 with top width of 127-0 and side slopes
of 2 on 1 for the exposed side and 1-1/2 on 1 for the protected side,
The structure would be placed on a mat approximately 2'=0 thick of
--quarry spoils and splinters. The core would be quarry run stone weigh-
ing between 650 and 1,300 pounds. -The 6'=0 thick armor above MIW on '
the protected side and down to El. - 11.5 on the exposed side would
consist of 2 layers of 6-1/2 ton stons. The lower portions of ‘the
armor below elevations noted above would be 6'-0 thick of 1/2 ton stone.

SHORELINE CHANGES

2, Inasmmch as the shore lines of Monhegan and Manana Islands
are principally rock features, it is not expected that these shore
lines will be changed by the action of the water or the breakwater,
Since the sandy beach is located in the area to be protected; no

change is expected to its shore line.
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REQUIRED AIDS TO NAVIGATION

25, The U. S. Coast Guard has been cons»ulted -and has advised
that the proposed breakwater would: require a light at itg outer end.
The light will consist of a lens and battery box mounted atop a
16-inch square concrete pile 10 feet above the breakwater top. The

estimated first cost is $4i,000 and the annual maintenance cost is

estimated at $100 per year.

ESTIMATES OF FIRST COST

, 26, The estimate of first cost prepared for the breakwater
considered was based & use of stone obtains 1y from a
quarry operat:.on r Mar,\ana’f[sland It has been e ed that all
construction epora‘b:.ons should be carried forward from the shore of
Manana Island as transportation of rock from the mainland would
triple the cost because of delays due to rough seas. Quantities of
stons were estimated in terms of place measure and unit prices used
are based on 1962 quotations for the proposed operations plus an
allowance for mobillzatien, overhead and contlngencles. Detailed
costs are :.ncluded 1n Appendix A.

Estmtfed First Cost

Breakwater Construction (including cont:.ngencles) $753,000

Engineering and Pepign ... . 30,000
Supervision and Administration ao.- .. 45,000
Coast Guard - Aids to Navigation . ___hs000

Total Espimated First Cost (June 1962) # $832,000

% Excludes preauthorizetion studies of $10,000

ESTIMATES OF ANNUAL CHARCES:

27. The estimated .annual charges have been computed on an
assumed project life of 50 years at interest retes-of 2,625 percent
for Federal investment and 3.5 percent for local -investment. The
first costs are apportioned on the basis of general to local benefits.
Maintenance costs are based on e'xperience with other breakwaters of

similar const;’uctien.

Sl
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_  Estimates of Annua;. C.Mﬁfﬂ-
APPér‘l’iion'tht‘ of First Cost | °

. Federal B ' :
Corps of Engineers 86% (%28 000) $71§,000
Coast Guard - Aids to na.v:.gat:_l.on . 000

: DR o - §716,000

Vo Noanederal
Cash con’orlbution lh% (3828 000) :

Estimat'es of A:mual Charges

.. -Pederal ' ’
\ Interest at 2 B/B% lus
amortization for 50 yrs.,(O 0361L) ($716, OOO) $25,900

Maintenance _ o
Corps of Engineers - Breskwater 10,000
Coast Guard = Aids to Navigation : 100
~ , 36,000
. -Non=Federal
Interest at 3 1/2% l'us
mﬂm&twm for 50 yrs,(@oﬁh%fih) ($116,000) 950
Zotal Annual Charges $40,950

ESTIMATES OF BENEFITS

28, Construction of the selected breakwater at Monhegan Island
would result in considerable annual benefits. Studies indicate that
if the harbor were safer for lobster boats and other commercial fish~-
ing craft, the use of the harbor as a home port and as a port of

-refuge uould be expanded, There would also be benefits to recreatmnal

craft attracted to this p:.cturesqm island during the vaca'blon boating
season, =

29, Benefits to the present lobster fishing fleet, would be -
obtained by the elimination of lost time due to storms when the boats
cannot leave the harbor to tend to their traps, and to the reduc‘bi@n
of damage to vessels and opsrating equipment.



30. Monhegan Island is a pilot station for- ships using the

State of Maine ports. At present, pilot service is delayed because

of the difficulty -of ‘leaving the harbor during storms. -Part of

these delays to commercial shipping could be eliminated by construe- -

tion of the breakwater. _
31,', The breakwater considered ﬁou]d provide refuge for t.he '

transient fishing fleet, which now sometimes moors in the lee of the
~ island for protection during storms. In addition, the harbor would

be calm enough for recreational boats to moor overnight. Due to the
attractiveness of the island, a considerable increase in recreational
boating use of the harbor would naturally follow the construction of

.the breakwater.

32. -The benefits described above are evaluated in detail in
Appendix D of this report and summarized below, -

Allocated -

Type of Benefit General Local  Tobtal
Increased Lobster Catch $15,200 - $15,200
Reduced Damage to: \ _

Lobster Gear 1,400 - 1,400
Mooring lines 750 - 750
Lobster Cars o 1,150 - 1,150
Lobster Boats -~ : : 1,100 - 1,100
Savings to,Tr-ané | 1,600 - - 1,600
Reduced Commercial h:\.pping _‘Delays 6,150 - 6,150
Increased Recrea‘blonal Boat:.ng S . L .
- Exisbing Home Fleét - 150 150 300
Prospective Home Fleet " B50 850 1,100
Present Transient Craft 650 650 1,300
Prospective Transient Craft - 2,500 2 ,5“ 5,000
'Reduced Shore and Wharf Damages - 0 1,100 1,100
TOTAL DOLLARS $31,200  $4,950 $36,15(3_;

 PERCENT Bz g 2008
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COMPARISON OF BENEFI‘I’S AND COSTS

: 33o The evalua‘bed annual benefits of $36 150 a.nd the ammal
charges of $40,950 for the improvement of Monhegan Harbor reveals a
ratio of bénefits to charges of 0.9 to 1 for the project. This ratio
1ndlca'bes the n@rement is not econom:.ca‘lly ,]ust:x.fiede ' ’

‘ g’x.o'cAL COOPERATION

3ljo- If a Federal project were constructed certain items of local
cooperation would be required. The benefits to be derived from the
proposed breakwater are 86 percent general and 1l percent local in-
natures. It is, therefore, considered that local inbterests should
be required to contribute 1l percent of the breskwater construction
cost as their portion of the cost of constructmn. .This cash contri-
bution is now estimated to be $116,000. - o

35,  Local interests should be raquired to furnish a quarry site
on Manana Island for the stone necessary to construct the breakwater

-without any additional cost to the Federal Government. If the stone

had to be obtained from the mainland and shipped to t»he harborg the
cost of the structure would be prohibitive, ,
36. L@cal interests 9h@u1d be required to pronde m.‘bh@u‘b cost
to the United States all lands, easements and rights-ef-way required
for construction and subsequent maintenance of the project and for
a:Lds to navigation upon the request of tahe Chief of Engineers.

370 Local -interests should ‘be required to provide and ma:.n‘bam
at local expense an adequate public termimal, transfer facilities and
mooring facilities open to all on equal terms, and establish a com-
petent. and properly constituted public bedy empowered to regulate =
the useé, growth and free development of the harbor facilities with
the understanding that said facilities will be open to all on equal
terms, The existing wharf and terminal facilities are deemed adequate
for all present and prospective traffic, but additional moorings to
provide a total of 45 moor:.ngs should be installed, and all should be
properly maintamedo

APPORTIOM&ENT OF COSTS AMONG INTERESTS

- 380 The apportionment of first cos‘bs of construction be'bween the
Federal Government and local interests is made on the basis of the pro-
portion of general and local benefits. The total cost of the proposed
breskwater is $832,000 with a subsequent maintenance cost of $10,100
annua.’lly The Federal Government has been apportioned 86 percent, or

11



$712,000, for initial construct:.on, plus $10,000 for annual mamtenanceo
The United States Coast Guard has been apportioned $L,000 for aids to
navigation in the initial construction, plus $100 annual maintenance,

39. Local interests have been apportioned 1l percent of the
breakwater cost of $828 000, which would be a cash contribution amount-
1ng to $116,000 for the:x.r share of the first costs of construction, and
in addition would be required to furnish a quarry site on Manana Island
for obtaining all stone required to construct the breakwater,

COORDINATION WITH OTHER AGENCIES

hO. All Federal, State and Local agencies interested in the
development and improvement of Monhegan Harbor were notified of the
public hearing held at Monhegan, Maine on 2 Decenmber 1958, The Maine
Port Authority was consulted during the studies, All agencies ex-
pressed an interest in and were in favor of the proposed plan of im=
'-provement.

hi. The United States Fish and Wildlife Service has been advised
of the proposed construction and has no objection to the improvements
under consideration. The Service provided information concerning the
anticipated lobster catch after the improvement is made, and the esti-
-mates furnished were considered in the benefits computed. Their report
is given in Appendix C. Local interests were consulted on the study
indications and have replied that the requirements of cooperation would
be met for a Federal project, and expressed their disappointment that
the breakwater does not appear justified. The Maine Port Authority
considered the possibility of submitting additional supporting data
but reported that it appears all available and necessary information
is on file. The Monhsegan Breakwater Committee fesls that the town
should have more consideration on the construction of the breakwater.

DIS’CUSSI ON

L42. Monhegan Harbor is a strait extending generally north and
gouth between the islands of Manana and Monhegan, which lis about
8 miles off the coast of Maine, It is exposed:tc winds and waves and.
-geas rumning from SSE, S, or 8W, which limit the number of moorings
that can be used and make 1andings at the wharf dangerous or impossible
during storms. The harbor is used by 15 lobster fishermen, and during
the summer season recreational craft cruising the Maine coast stop over
briefly during daylight hours, When winds are blowing into the harbor,
it is uncomfortable for pleasure craft, :

12




- 43, Monhsgan is a picturesque island with a permanent popu-
lation of 65, of whom 15 are lobstermen. The economy is based on
fishing and providing for visitors that increase the population to
sbout 500 in the summer. The assessed value of. the island property ..
is under §200,000, and the value- cf the fishing fleet and gear is
about $200,000,

- bk, A breakwater is needed to increase the usefulness of the

harbor by creating a sheltered area adequate for the existing and

reasonably prospective fleet, The most suitable breakwater to
provide the desired protection for the harbor was found to be a
stone structure extending from Monhegan shore 450 feet to a point
which would leave a navigation opening 100 feet wide at 12 below melow.
This breakwater is estimated to cost $828,000 (June 1962), of which
local interests would be required to cont.rlbube 1 percent or
$116,000, Other project costs are $4,000 for navigation aids end
amual msintenance costs of $10,000 for the breakwater and $100

for additional navigation aids.  The design provides the mest prac-
tical and economic means of meeting the general navigation needs

of Monhegan Island. Navigation benefits resulting from construction
of the breskwater have been evaluated for reduced damages to lobster
boats and equipment, increased lobster catch, increased recreational
boating and reduced delays to commercial vessels requiring pﬂots
from Monhegan, The sum of these evaluated annual benefits is
$36,150, which when compared to the annual charges for the improve-
ment indicates a benefit cost ratioe of only 0.9 to 1.

© CONCLUSIONS

45, Presen't conditions at Monhega.n Harbor result in damage to
the local lobster fleet and gear, limit the lobster catech, restrict
the use of recreational craft, and result in delays to commercial
vessels requiring pilots. All of these problems and the risks
involved in using the harbor could be substantially reduced by the
construction of the considered breakwater;, however the benefit-cost
ratio of 0,9 indicates that the :merovemnta is not economically

- Justified,

L6, Consideration of a smaller structure indicates that less
protection would sharply limit the benefits, and that a larger

structure would not substantially increase the benefit. Therefore,

it is concluded that construction of a breakwater to protect Monhegan
Harbor is not warranted at this time,

13
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46. In view of the sbove the Division Engmeer recomms thgt
no improvemen’s of Monhegan: Harber, Maine be made at this time.

SEYMOUR A. POTTEB., JR.
Brigadier General, . usa
Div:.s:l.on Eng;t.n‘ or. o
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P o MONHEGAN HARBOR
. APPENDIX A

ESTIMATE OF FIRST COST

1, The detailed first cost for the proposed plan of improve-
ment is given belows Federal construction consists of the placement
of a stone breakwater approximately L50 feet long from the Monhegan:
shoreline to an elevation of +26.,0 with a top width of 12!«0% and
side slopes of 2 on 1 for the exposed side and 1% on 1 for the pro=
tected side. The structure would be placed on a 2-foot screen matb -
of quarry spoils and splinters; The structure core would be Class A
quarry run stone of 650 to 1,300 pourds each, The 6-foot thick armor
above MIW on the protected side and down to El. =1l.5 on the exposed
side would consist of 2 layers of 6% ton stone. The lower portions .
of the armor below the elevations noted above would be a 6-foot .1ayar
of % ton stones

LI ISR L

2, The estimate is based upon the use of stone obtained locally
from a quarry operation on Manena Island with all construction opera=
tions expected to be carried forward from the shore of Manana Island.
Quantities of stone were estimated in terms of place measure and esti-
mates based on prices prevailing in Juns 1962,

PROJECT COST ESTIMATES

f§ BREAKWATER

Cost Account Cos'b Estlmte

Number : ' Item )

g - 09 Base Stone (29 Blanket)e L,500 coyo@$ 7,00  $ 31.0

. 64%on face stone = 13,000 ¢.y.@ $1l,00 182,0

190 1b. stons oa 59}.{.00 Coyo@ $10000 5}.‘100

Quarry run stons = 42,000 Geyo@ § 9,00 % 78,0

o N9

‘Lighterage each way @ $5,000 © 1060

) : 560

Contingencies @: 15% 98,0

 Tobal construction cost- §753.0

30 Eng:.neermg and Design e e 30,0

31 Supervision and Administration - 15,0

~ Corps of Enginsers Total- 28,0

_ Aids to Navigatn.@n (Gca.st Guard) Lo
1 | - ' - Tobal Pro;ject Cost (Jm' 1962) # $832,0

% Exclules Preauthorization Studies of $10,000

A=l



SURVEY OF MONHEGAN HARBOR, MAINE
APPEIDIX B |
'DESIGN OF BREAKWATER -

. les Monhegan Harbor is exposed to storm waves generated from the '
‘southwest quadrant. . .The centerline of the deepest water in: the harbor
lies roughly along ah azimuth of 34°%, NE - SW. Storms approaching from
the south and southwest result in hee.vy seas which surge into: the harbor:
and endanger anchored boats and lobster cars and ma.ke landlngs at 'bhe i
publie wharf extremely hazardous. :

~ 2. A breakwater located at. some pe:.nt along the stra:.f«s between
Monhegan Islard and Manana Island apd south of the public wharf wonld
best serve the na.v:.gat:z.on needs ef 'bhe harbor. ,

3« From hindcast wave data contained in Techm.cal Memorandum No,
55 for a Station off Pencbscot Bay, the duration of waves of various
heights and periods from critical directions only were summarized.
This data is tabulated on page B-Q, The critical directions included
the ‘quarter points from the SE to S to W, as shown on page B=9, The ;
summary indicated that wind-generated storms from the south a.nd seu‘bh-
southwest were the most cr:.t:.cal. v : S

ho Refraction stvd:.es relat:n.ve to determ:m:.ng des:.gn wave: he:.gh’es
' for breakwaters located at 3 points in Monhegan Harbor (See page B-6),
were made for wind-gensrated waves approaching from the8 and SSW with
unlimited fetch, Refraction coefficients for the 3. points were computed:
for a 10=second wave from the S and 8SW and for a 5-second wave from . :
the SSW. The refraction study shown on page B=ll 1ndicates that ’ehe
major. rei‘rac*b:.on occurs within 1/2 m:.le of the J.sland i

5. Design waves for the 3 breakwater study sltes were computed
by reducing the significant wave heights by the refraction’ coefficien‘bs;f
The design wave computations for po:m’bs A9 B,, and C are: shewn on. page o
Be{ and- summar:i.zed on page B-S.» . , ,; :

6. Based on. the above design waves and approach:mg dlrect.ionsg -
prellm:.ne,ry studies were made of the following locations for.a break»
water .to shelter the harbor., These locations are shown on: page Bah. :.; -

a. Two breakwaters, one extending approximately 230 feet
.gouth-southeasterly from-the tip of Manasna Island,-the other extending
- westerly about-300-feet from a point 200 -feet ner%h -of South Base,
(Plan previously considered.in-an unpublished -survey report dated
October 1940 and designated ag’Plan & = one of the two plans under
review in.this report.)

B=l



‘ b. The improvament suggested by local in‘berests ; a break-
water 300 feet long, similar to ths eastern portion of Plan A ‘
dascribed in (a) above.

‘ Ce A breakwater ext-endn.ng generally nertlmesterly about . -
300 feet from a point approximately 100 feet north of North Bases -
(Plan also consideredl in report of October 1940, as above, and L
designated as Plan B - under review in this reporb.) : S

d. A breakwater extending LL5S feet from a pomt 120 feet
north of North Base at 93° from a line connect:.ng and extended through
North Base and South Bass,

‘ os A breakwater extending appré:d.mately 53% féat as '(d) '
abova, : e

7+ Preliminary diffraction wave studies were made for those of
the above which appeared to warrant further study. Diffraction dia-v
grams for breakwaters listed under (¢) thru (e) above and shown on
- pages B-13:~ through page B-16, Page B=12 summarizes the results of
- the diffraction studies. The preliminary studies indicated that the
- " 535=foot breakwater was the most effective in reducing the storm waves
in attaming a greater area of protected anchorage. '

- 8 For the des:.gn of the typical section of the breakwater,
Hudson's Formula was used. Breakwater design is for a rubble mound
structure at Location "C", for a designwave of 11,5 feet, refracted

from a 20=foot, 10-second s Sl2~foot long deepwater wave. Stone avail- -

able has a specific grav:x.‘by of 2465, No active quarry exists at the

site: size of stone is therefore open, within that which conventional

'equipment can manage. Choice of stone size and structure slopes
depends on costs. It is considéred that 10 ton is a practicable maxi-
man size. Acceptable random stone for the core. can be produced by
ordinary blasting; all armor stone must be produced by more careful
quarrying methods. Cost of armor stone is assumed to rise in some
ratio. to the size of the blotks. The breakwater is designed for mini=-
‘mum material volumes, with the stone size determined by the Hudson -
Formala as aferementioned, The camputations on stone size are shown
on page B=l7.
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9, Top elevation of the mound, to prevent practically all transe
mission of wave energy over the breakwater, should be 1.5 Hy or 11l.5 x
1,5 = 17,25 above high water, or say elevation 26,0 MIW. A lower ,

elevation might be used to bleock a major part of the wave transmission,
but since this harbor is so-small, any overtopping would be dangsrouss
Practice requires that 'top width provide for two interlocking cap
stones. In this case, a l2«foot top width would satisfy this require-
ment, Core stone would be Class A quarry run stone weighing between
650 and 1,300 pounds varying in size from L to 8 cubic feet. To. stabi-
lize the sand bottom before starting construction, a layer of 1 to 5
pound spalls should be dumped to form a 2-foot mat extending 5 feet
beyond the toes. The 6,5 ton armor course should be in 2 layers, or
6 feet thick, above MIW on the protected side and down to Eleve = 1lo5
on the exposed side. Armor stone below these elevations would consist
of a é=foot thickness of 1/2 ton stone. The armor stone should be
well keyed and placed with a plane face to establish line and grade.
Side slopes would be 2 on 1 for the éxposed side and le5 on.1 for the
protected side., A cross section of the breakwater is shown on the map
accompanying this report.
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DESIGN WAVE FOR BREAKWATERS AT 3 POINTS

J

termiaed'usiﬁg 195&_Hi9dcast wévé_dgtanrom_Téghnicalk@emgrandqm No. 55 for
a statien;off Penebscot_Bay,.quifggd by‘uég’qf refraction diagrams based on
U. S. Coast and Geodetic Survey Soundings made in 194k and Corps of Engineer

Surveys of 1931, as follows:

% T, o
3

—«-ipno. . DESIGN-WAVE

Point Location - Height . : Period Direction

2,400t S 34° W from Town Wharf 13,51 . 10 sec SSH

A
B 1,L00t S 34° W from Town Wharf 13,01 . 10 sec $34°u
c

800t S 34° W from Towtt Wharf o ilogiqr . 10 sec S3h%

I

This wave height is the significant wave of the expected spectrum.

The az;muth S_Bho W is approxiggtely the Qenteriine of the deepest water.

The water depths at the 3 points ares A 100f, B 507, C 307.

Because of the probability of refiéctienlngwgve energy from the steep shore-

lines it is considered that the above‘valqes‘wgu}d,gotlbe;redueed by computa-

tions for adjacent points nearer the shore,
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' DETERMINATION OF DESIGN WAVE

i LEEd
Significent Significent

Wave Wave”

- Height Period
Pirection H1/3 = T

Kr  H- Use

— T

- 10 W37 6.6 Wave’
: ' Height

Ssw 20 12
10

1305,%"’,‘“: .
5 ' &

T =10 sec

G 18 et . |
' 10 <66 11,9 S 3WOW

" Point B 8 18 ig :
LT lo. <35 £ 6.3
s 20 12 o

1o 65  13.0

o

s T élxﬁ'sec.'

161 5é§' 11.6 SO W
ha » :';' I' - St s
Point C [ 18 121 _'. , K.

10 <oh <z
10 87  11l.h 11059 o

SazsucitacTeen)

T = 10 seq,
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REFRACTION COEFFICIENTS

Refraction diagrams have been drawn for 10 second wave from S and SSW 4nd

S second wave from SSW.

Refraction Coefficients For A AB B AC ¢

10 Second Wave '
From 8 : h0 L 1.0 N R L
From SSis R 5 LA (1 .79<::,57

% Second Wave ' «
From SSW* » 1.00 2995 1.0 .93 .93

¥ Between A & C S 34° W was used - approximately the axis of deepest

water up the harbor.

Shoaling Coefficients For HI‘/HO' A B c
N —— .-m’“

d 100t 51t 30!

10 Second Wave gla' .92 93 - .99
5 Second WaVe , 1281 1,0 97T .93

\‘ 10-Second Wave From SSW ' v .66 65 .57
5 Second f’v‘ave From SSW | | ' 1.0 .97 .87
10 Secencjl- Wave From S v f 037 < 35 <oh
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From Table A-1 Technical Memorandum No. 55 Beach Erosion Board November 195h.

Hindcast Data - Station A, off Penobscot Bay, Maine - 3 Year Totals - Waves
From Critical Directions Only. Duration Given in Hours. Groupings Include
Lower Values but Not Upper.
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NS VARIOUS BREAKWATERS

s smray OF DIFFRACTION DIAGRA

coodie Plan B Breakwater Repert Under Review

. Would only slightly affect vave heights at Town dock.
b. Would eubstantially redﬂce waves at the. beach ins:lﬂa the braakwatero

¢. Would rece " ] 10-1‘0@1: Sasecend wave te abeut 3.=-feet in
about a 1/2 acre area now 6-feet deepo R

d., Would allow eccasional higher (h-é foot) waves in this
1/2 acre area.

2, Breakwater Extendmg 535' F‘ram Point 120' N, mf W, Base at 93 Degrees .
From Line N, Base to S, Base (Leaving 150' Between LW on Breakwater _
‘i #nd MLW on Manana Island), )
a, Would substantially reemce wave heights at Tmm éeck,
to less than 5 feet for 10~foot 5-second wave
to less than 5 feet for 15-foot 8 secend wave,

b, Would substantially reduce waves aleng the shore from
the Town Dock to %he beach, "

¢, Would reduce 2 10-foot § second wave ’t. about. 3~i‘eet
in about a 3 acre area now 6-feet-deep:dnd a-15«foot
8 second wave to about L-feet. '

d. Would allow occasional higher (4-6-foot) waves in this area.
3o greakwater Extending ih5-Feet As 2, Abwé, W F
" a. Would reduce wWave ‘heights at Town Beck

to less than T.feet for 10-foot 5 :si J
to less than 7T-feet for 15«-fmt 8 $econd wave., :

b. Would reduce waves along shore fr@m*T

. Would reduce 10-foot 5 second wave to about. 3.feet in about a 3

Zcre area now 6-feet deep and a 15.=.feot 8 second wave to sbout
feet., -

do led.allow occasional (6-8 feot) waves in t.h’is étreao

h. PlanA Breakwaters

a. Would have no substantial effect oh wave helghts In the harbor
near the Town cko N

B=~12
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APPENDIX C

UNITED STATES -
DEPARTMENT OF THE INTERIOR
FISH AND WILDLIFE SERVICE

June 29, 1961

Division Engineer

New England Division

U. S. Army Corps of Engineers
424 Trapelo Road

Waltham 54, Massachusetts

Dear Sir:

In regard to your navigation study of Monhegan Harbor,
Maine this constitutes our report. It has been prepared

in cooperation with the Maine Department of Sea and Shore
Fisheries, and the Maine Department of Inland Fisheries and
Game and has their concurrence.

The congtruction of a breakﬁater at Monhegan Harbor would
have no adverse effects on fish and wildlife resources.

The local lobster fishery is severely hampered by the
exposure of the harbor to adverse weather conditions. The
lobster resources in the vicinity of Monhegan Island are
sufficient to sustain a considerable increase in landings
if these conditions could be alleviated.

The additional fishing time made possible by the breakwater
would be most effective in January and February when winter
storms hold fishermen ashore at a time when daily catches
are at their highest and prices are good.

Ten extra fishing days in this winter period when catches
may average up to 400 lbs. per day would enable the 15
full~time lobstermen to land an additional 30,000 1lbs. of
lobsters. Additional fishing days during the rest of the
season and additional days when a portion of the fishing
area could be worked would bring this annual increase to
35,000 lbs. worth $17,500 at dockside.

C-1



This estimate is felt to be conservative in that catches for
the additional fishing days have been estimated at a lower
catch rate than that which prevails during these periods.
This allows for that portion of these catches which would
have been made on the days pots would not have been tended.

In addition to this benefit, additional benefits would accrue
as a result of reduced storm damages to lobster vessels and
lobster cars and to the avallablllty of shelter for mainland
flshlng vessels which could remain closer to fishing grounds
in adverse weather and save the expense of extra running time.
These additional benefits have not been evaluated.

The opportunity to report on this project is'appreciated.

M. A. Marston
Acting Regional Director
Bureau of Sport Flsherles & Wlldllfe

Russell T. Norris
Acting Regional Director

Bureau of Commercial Fisheries
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MONHEGAN HARBQR o

AP?ENDIX'B - Ecgmﬂés (; {_ S

, 1, Commerce and Vessel Tra.ffieo = Commerce to and from Mcnhpgan
consists of fuel, Tood and other supplies requ:.red by the small .
commnity and its summér residents; and lobsters caught by the local

‘fleet and shipped to the mainland, There are 15 lobster boats in the '

harbor dur:.ng the January to June lobster fishing season, ‘Some of

" these same boats ground fish from June to Janudry and all are in the

harbor all year except for an average of 60 days when they are dry-
docked for maintenance and repair. The total value of all traps,
nets, cars and other gear is said to be approxlmately $200,0004 . The -

, average value of the annual lobster catch is est:.ma‘bed at $l259000°

26 ,’I'hare ave transn.ent f:.shmg fleot.s of seiners, e_ar:r:l.ers and
trawlers that stop occasionally at the island. . Thers. are. about 30 of .
these boats now, but this total should increass to 50 in the future,

These boats do not use the harbor for refuge, although they do ride
out soms storms in the lee of the island if they happen to be in the™ ~
area, These conditions' occur about 15 days per year, according to
island residents, and on these occasions it is reported that 6 to 8

- fishing boats will stay in the sheltered area. The harbor itself is

not large enough for these boats during storms and when really severe
storms occur they go to. minland harbors for refuge.

3. A diesel power boa‘b carrying mail and passengers makes. two

tmps daily from Monhegan Island to Port Clyde and Thomaston on.the

mainland during the summer months, and three trips weekly during ’Ghe
winter, During the summer months an excursion boat mkes one trip '
da:n.ly betwaen Boothbay Harbor a.nd the 1sla,ndo :

_)4., There .are numerous transient recreational boats that visit

the harbor for short daytime stopovers on their way up and down the

coast, but leave the harbor before the wind freshens in the evening.
There are 8 charter beats which visit the island an average of 20
days each, durmg the summer season, but do not stay evem:.ghto '

Be - At present there are 15 lobster boats which moor all year a‘b

" the. harbor except for the é0-day drydock period. In the summer season

there are also two sailboats that moor full time, in addition to 75
rowboats and 20 outboards which are normally beached; - During the day
there may be L to 5 transient boats moored for short periods. At this
time there is ample mooring space avan.lable for addlt:.onal boats during
good weather. ‘

' Dml
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~ 6. No increase in the number of lobster boats based at Monhegan is
anticipated to result from breakwater protection, In the future, if the
harbor were improved, the home port recreational fleet requiring anchorage
is expected to increase from 2 to 1l boats. The present 75 rowboats and.
20 outboards are expected to number 110 and LO respectively in the future;
howaver, these boats will be beached and therefore will not require moor=

ing spaces

7. The transient recreatmnal flest is expected to expand from 260
boats of all classes to 602, all but 35 of which would require mooring.
space when in the harbor. With the exception of 16 charter cryisers
that are estimated to spend an average of 20 days each at the harbory
thase boats are expected to moor only lor2 days each dnring the lo-week .
cruising season.

8+ On this bas:.s, du.mng the 10-week summer saasons the- hotme fleet ,

- would require an average of 9 mooring spaces for recreational boats and

8 for the lobster boats not in drydock. The transient recreational fleet

-would need an average of 17 mooring spaces with a probable maximumof 28,

This last figure is based on half the 16 prospecbive eharter boats plus

20 othar transient boats.

9.v Thus, for. the su.trmer months -a probable maxi mum of L5 mooring
spaces would be required., This number would provide adequate additional
mooring spaces for all boats seeking refuge in the harbor during the =

_@inter months when the entire 15 boat lobster fleet would be in the har-

bor. The .t‘ollomng table shows the existing and prospactz.ve use of the

. harbor.
: - . Fleet Based at- Monhegan - . Trangient Craft
: Size Present Prospec~ Present  Prospec-~
Category Feet =~ No,. - tive Nos No, . tive No.
Commercisl - - . C | o e
Lobsterboats 30. - . 15 - . - -
- Trawlers  LO-60 - - = o= 30% gg
~ Total Commercial ~  I5 - 36 %0
Recreational ’ , f S
" Rowboats 10 75 - 110 - e
~ Outboards 10-20 20 4o 33 - . 35
Inboards 10~20" - - 50 .50
Cruisers 1530 - N 135 .
S - 31=50 - - - S 25 . 75
w 5160 - - .. .. 1 30
Aux, Sailboats 1530 - 2 I 36
oS | n _ 31.h0 - - . 10 ‘ 39
2 ..n ‘m_., - - 5 ‘ 15
Sailboats =~ .10-20 = - 5 15
~u ' 21-30 - 2 7 20.
LI 31-40 - - . 20 60
v a-60 - - L LW
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’ “Fleet Baséd at Monhegan - Transient Craft:

; Q.a_tem - Bize Present ' P:‘oSptc~ Present "Prospec--
Recreational = TFeet No. . dive New - No, tlve No,'
,,Ghar%er ﬁuiserssi 21...35 S ST T e , :
" " : 51—1@0 ek L o
Total Recreat:.ona.l 97 R '% 36'2"‘ -

* These boats do not actually use ‘the harbor at presentg but are in
the v:.cn.nity of Monhegan Island at times. :

10. Estimtes of Beneflts, Gonstructmn of a breakwater at

.Monhegan Isla.nd Would result in consgiderable annual benefits. The ~* -

principal use ‘of the harbor is now by the commercial lobster fleet
which accepts the present hazard of the open harbor' for the monetany

‘gains to be obtained. If the harbor is improved for 1obster boats - o
~end other cormercial fishing craft, use of the harbor as a home port o

and as a port of refuge would be expandede There also would be
benefita to recreational craft attracted to th:.s p:z.cturesque 1sland
dur:mg the vacation boa‘b:.ng seaseno - ,

11. Add:.tlona.l Lobster Catch, = Benef:Lts to the presen'b £leet v
of fishing lobster boats are occasionsd principally by the elimination

.of lost time due to storms when the boats cannot leave the harbor to-

gather the catch or pull the traps out of danger spots. The Monhegén
lobster fishermen have an open season of 176 days from 1 January to
25 Juns, (It has been found over a period of years that limiting 'bhe %

‘open season has been profitable because’ the lobsters pr@pagate more

rapidly and grow larger during the closed season, resulting in better

gatches during the open season that bring better prices because of -

the lobster size), The average daily catch over the season is about
150 lbs.; and during January and Februaryg the daily catch runs as

‘high-as 400 lbs, The open season is also the worgt season in tarms

of frequency and severity of storms and the residents of Monhegan
indicate that an average of L1 days per boat of fishing time is lost -
each year because of the open harbore

12. The U. 8. F:Lsh énd Wildlife Semce repor'bs that the local
1ebster fighery is hampered by the exposure of the harbor to adverse -

. weather conditions, The lobster resources in -ths" v:n.c:l.m.ty of Monhegan

Island are sufficient to sustain a considerable increase in landings -
if these conditions could be alleviated. The additional fishing time

-made possible by the breakwater womld be most effective in Januwary and

Febrnary when winter storms hold fishermen ashore at a time when daily

'catches are &b their h:.ghast and pr:.ces are good. Ten extra fn.sh:mg
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- would ensble the 15

_the unprotected harbor, these cars have broken and t}

days in this w:mter riod when ca'behes may:. average up to- “ lb per d
Ell—tme lobstermen tg :Landagn ka1 h 1304 J.‘bs.agf
lobsters. Additional fishing days during. the rest of the: s,aason and »
additional days when a portion of the fishing area could be .worked. -.
would bring this annual increase to 35,000 1lbs. worth $17,5 at dack
side, The Fish and Wildlife Service reported that catches for the’
additional fishing days have been estimated at a lower catch rate than
that which prevails during these periods. This allows for that por'hmn
of these catches which would have been made on the days p@ts would not
have been 'lsended. _ o _

13. The average pr:.ce of lobster %o the fishermen is 0.55 per
pourd; gasoline and oil for a day's fishing averages $5.,00; and bait
for a day's fishing costs $8400, Maintenance and depreciation are not.

~ affected by the use or non-use of the boats during the lost pqnods of"

fishing during the storms. The increased operat:\.en ‘¢ogt ‘for the addi~
tional time spent fishing is estimated as $2,300. Deducting this amount
from the gross value of additional catch. of 517 s500 y:Lelds a2 net ga:m
of $15,200, - S

1. Reduced Gear Damage. = Another benefit to the: 1obster fleet
would be the savings resulting from less damage to the" traps during.

‘storms, . Bach lobsterman sets out an average of 250 traps and during

the storms the traps are driven out to sea and lost when the lines
attaching the buoys are broken or the traps are driven on the the rocky

' ghores and smashed by the rough sea. If the fishermsn could get out -

of the harbor the traps could be moved out of danger when they drifted
and 10 percent of the average trap loss (75) per season could be saved,

Traps. cost $12,50 each, On the basis of the above averages, the sav:.ngs

in trap costs would be +10 x 75 x $12,50 x 15 = $1,400, =

15. Mooring Line Bamagg_. - The mooring line and buey for each
craft moored in the harbor has to be replaced every year at an average
cost of $100 each. .A protected harbor would save 50 percent of this
cost since a normal cost in a prctected harbor would be 350.“. The
benefit represented by this savings would be 15 x $50.00 $750.00. -

16, Lobster Car Damags. ~ During the fishing season there are

‘twenty lobster cars on moor:.ngs in the harber. BEach'car has a capaclty

of 1,200-1,500 pounds, - When the cars are full, the value of the con-
tents. of a car may range from $600 to $750. During bad torms, with
g setitire contents
lost. Heavier construction of cars and heavier mooring lings have re-
duced losses gubstantially; however the residents claim that losses
presently average $2,100 per year in damsge to cars and lobster mortal-
ity. It is egtimated that one~half of this loss could be: eliminated if
the ‘harbor were protected, ‘resulting in a benefit of $1,150.
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) 17. Vessel Damage., - The fleet of lobster boats using Monhagan
Harbor has been subject to damage from the heavy seas when lines are

_ broken, flotsam drlvmg against the boats and the boats slamming against:
the wharf and going into shore. No accurate record of all the damages
‘hag been kept, however, ten boats at an average valus of $8,000 have
beén lost since 1920, and four have been sunk and recovered at an | .
ayerage cost of $2,000 each for raising and repairing. “These losses
¥épresent an average of $2,200 per year. If the harbor were protected:
it is estimated that 50 percent of this ‘damage could be elim:matedg -
resultmg in a benefit of $1,100 per year. o

18, Shore & Wharf Damage, - The Plantation owns a.nd maintains a
public wharf which suifers damage every year bscause of the pounding
it takes in the unprotected harbor.  The annual cost for repairs is-
$1,500 and records indicate that in a 5=year cycle it is necessary to
do a major repair job at an average cost of $5,000, On an overall
annual basis this represents $2,200 per year damages. If the break- -
- water were prov:.ded, 50 percent of this expenditure could be eliminated
- resulting in a benefit and savings of $1,100 per year to the Planta-
tion, This benef:.t is cons:Ldered a local banef:.‘bo

19, . Commercial mpg%Belgm = Monhegan Island is a p:.lo‘b
station for the ships using State of Maine ports and there are l qual- -
ified pilots on the Island, The pilots claim that they receive approxi-
 mately 200 requests for pilot service per year and that approximately -

'15 percent of the requests were made when it was not possible to leave
the harbor, ©n these occasions during the past year the average delay
was slightly more than 12 hours. The ships delayed were freighters .
10,000 Dead. We:l.gh‘b Tonnage and oil tankers of 18,000 Daad Weight Tonnage
with operating costs of about $120 and $200 per haur resPact:welyo “One
pilot claimed that on.ly two of the ships requesting pilot service did
not stand by when he was delayed, and a second pilot merely stated that
he frequently had requests where delays occurred because he couldn't
leave the harbor, There is considered to be a saving in vessel bime ©
resulting from the availability of pilots on Monhegan, and although the
pilots could operate from other harbors, it is expected they will con=
tinue to use Monhegan even if it is not improved. Basing the benefit
on an estimate that 8 percent of the ships meking requests are delayed
(16-vessel trips) -an average delay of 12 hours; and an average hourly
operating cost for the vessels of $160 per hours the delay cost to coms
‘mercial shipping would be 16 x $160 x 12 = $30,720, ‘Tt is considered
that 20 percent of these delays could be eliminated by the protee'bed
‘harbor, which would result in a d.:.rec‘t’. benefi'b of $6 .150° ,
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20. Savings to Transient F:Lsh.:.ng Fleet, ~ The local residents of
Monhegan IsTand claim that the port is used by transient-commercial
fishing boats to a small extent as a layover point; and during storms,
they anchor off shore in the lee of the Island, Under present conditions
if the storm indications are too bad, the boats will go to their home
port with running times of l to 12 hours, If the breakwater were con-
structed to provide a safe harbor, it is estimated that the number of
fishing boats would increase to at least 50 that use the Island as refuge
with the pogsibility that the port.may develop as an emergency supply
‘base. Bach of the boats using the island for refuge would save running
tims to their homs port thus gaining on an average, 8 hours of additional
fishing time, plus the savings in operating costs. Savings in operational
costs would consist only in the amount of fuel saved at $1.00 per hour.
Assuming that each ship would remain at Monhegan on the occasion of .
i storms over the pericd of one year, a total of 1,600 hours and $1,600
~ would be saved., The U. S. Fish and Wildlife Service indicates that the
-+ -availaebility of shelter for this. fleet would not result in an additional
catch of fish, .

21, Recrea’o:.enal Benefits. - The existing and prospect:.ve recrea-
tional fleets would derive benefits from improvement of the harbor.
Benefits have been computed on the basis of annual net return to the
- owners if the boats were “for hire®., In general the net return varies
- with the type and size of boat, ahd is expressed in terms of ibs average
depreciated value. The ideal net return is considered the maximum return
that could be obtained with full unrestricted use of the harbor, For
this harbor the ideal net return varied from 13 perceat for the charter
boats to 6 percent for the large cruisers. Computations of the benefits
considered the difference between the net return now received with the
net return that can be received after improvement. The value of net .
return entailed consideration of such factors as the extremsly short
geason, rough harbor conditions evan after improvements are made, and
the fact that most recreational craft avoid the harbor at present as an
overnight stop over. Fubure value was based on increased use of the
harbor made poss:.ble by the improvements. C

224 Over the years, Monhegan Island has had great appeal as a
picturesque and historical spot for owners of recreational boats, bub .
the rough harbor acts as a strong deterrent to mooring, except for an
occasional short daylight stop, Residents on the island hesitate to
risk anything except small boats in the harbor, except for the commercial
fishermen. For the most part, the small boats can be beached and do
not have to be exposed to the rough harbor conditions, ‘Without improve-
ment it is considered that the growth of any resident or transient
recreational fleet is’ “stagnated, If the :merovement were’ made, it is
believed that there would be an immediate growth as the boai -OWners would
take advantage of the harbor that uhe;r have- wanted for years,
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23. Monhagan Island is s:.tuated on the navigation route of recrea-
tional boats sailing the Maine Coast. Any wind from the south now
creates very rough conditions for 'a boat moored in the- harbor and :
precludes overnight stop overs, Replies to questlonna:.res indicated -

" that owners of most craft would like to. spend one day and night, both

on the cruise up the coast and on their reburn trip, and somes of the

. replies from Long Island Sound Yacht Clubs indicated that Monhegan

would be a focal point for the club cruise if the harbor were improved.
However, it is considered that the major proportion of transient
recreational craft would continue to' stop over at mainland ports
because of the availability of supply and repair fac:.l:.t:.es.

- 2h. Estlmates of benefits mclude .an allowance of one day

- for ex:.st:.ng transient recreational craft, and an. average of 1.5-days

for prospective recreational craft. The exceptlon to this would be

the charter boats which now visit the harbor an average of two days .
‘a week, and are a.ntlcipated to do the same in the future. BExcept for - -
outboards the number of visiting private recreat:.onal boats is expected i

to double if the harbor is improvedo A substantn.al merease in the -
home fleet is expected, especially in the smaller sizes. Compu'ba.t:.ons

of recreat:.onal benef:.ts are shown in the Tables i‘ollaw:.ng.
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Table 1 ~ BENEFITS TO EXTSTING HOME FLEET

6

Type e _ Percent Return'-- - Percent-
of Length No.oi' Depreciatad Value Ideal of Ideal Gain of Season Value
Craft .(feet) ‘Boats Average Total %  Present Future %. at Monhegan . $
Rowboats 10«20 75 $ 30 $2,250 10 90 90 . 0 100 < $0
Outboards 10-20 20 287 5,750 10 60 90 3.0 100 12
Sailboats 21-30 2 2,000 L,000 8 60 90 2.4 100 96
95 beached _ $12,000 . $ 288
| 2 anchored L TR T e
SAY T § 300
Table 2 - BENEFITS TO PROSPEGTIVE HOME FLEET
Type P : Percent Return - Percent -
of Iength No. of lqpmclat«ad Val 3 Ideal _ % of Ideal  Gain of Season Value
Graft A{feet) Boats . Average Total . Present Future %  at Monhegan ' §
. Rowboats 10 35 50 $1,750 10 6] 90 950 100 $§ 157
: ' ' (veached) (new) - ‘ e A L e '
Outboards 10=20 20 - 300 - 76,000 10 0 1907 100
, (beached) : (new) : T :
Aux,Sailboats 15-30 2 3,500 7,000 6 60 90 1.8 50
. (Transfers) S e -
Sailboats 21=-30 5 2 000 -~ 10,000 8 60 .90 24l - - 80 192
' 1 (I‘ransfers) SRR
Charter : T .
Cruisers 21-35 2 1,000 8,000 12 60 90 3.6 50 Ak
(Transfers) : R =
EE 87,750 New : -$1,096 -
(55 Beached) . $25,000 Transfers R R
( 9 Anchored) : SAY

$1,100
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TABLE 3 - BENEFITS TO PRESENT RECREATIONAL TRANSIENT CRAFT

Type : Percent Return - Portion of

of - Length No. of _ Depreciated Value Ideal _ % of Ideal Gain Season at Value
Craft (feet) Boats Average " Total %  Present Future % Monhegan  §
Outboards 10-20 35 $ 287 $ 9,188 10 ' 60 90 3.0 1/70 $ L

(beached) : : . '

Inboards 1020 50 500 25,000 8 60 90 2. u 9
Cruisers 15-30  L5- 2,500 112,500 6 60 % 1.8 1 29
Cruigers 31-50 25 5,000 125,000 6- 60 90 . 1.8 n. 32
Cruiser 51-60 10 20,000 200,000 6 60 90 1.8 " 51
Aux.Sailboats 15-30 12 3,500 112,600 6 60 90 1.8 "o S . 2
Aux.Sailboats 31sh0 10 10,000 100,000 6 60 90 1,8 M. 26
Aux.Sailboats }l-60% .5 25,000 125,000 6 60 90 18 M 32
‘Sailboats 10-20 5 500 2,500 8 €0 90 - z.h u 1
Sailboats 21-30 20 2,000 10,000 8 60 90 2,4 u 1
Sailboats © 3140 . 20 ¢ 10,000 200,000 8 60 90 2.4 n 69
Sailboats hi-60 -15 . 13,000 »'195,000 8 - 60 90 .h " C 6T
Charter Boats. ' _ ,

Cruisers 36=50 5 5,000 25_,0_09 13 90 3.9 20/70 280

Cruiser 21.100 _3 = 20,000 000 12 60 90 3.6 20/70 617

260 $1,261,188 : ‘ $1,238
. 225 anchored
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TABIE l; ~ BENEFITS TO PROSPECTIVE TRANSIENT RECREATIONAL CRAFT

Type o Percent Return Portion of

of . ‘length No. of Depreclated Value Ideal Z of Ideal Gain Season-at Value
- Graft (feet) Boats Average Total % # Present ruture % Monhegan $
Cruisers 15-30 90  § 2,500 $ 225,000 6 0 90 5ol 1.5/70 $ 260
Cruisers - 31=50 50 5,000 250,000 .6 0 90 Seli 289
Cruisers . 51-60 20 20,000 400,000 6 0 90 Sel " h63
Aux.Sailboats 15«30 24 3 ,500 84,000 6 0 90 5.k " 97
Aux.Sailboats  31-40 20 10,000 200,000 6 0 90 el - .1 231,
- Auxo.Sailboats . L1~60 10 25,000 250,000 6 0 90 Seli " 289
Sailboats 10«20 - -10 " 500 5,000 8 0 90 742 n 8
Sailboats 21-30 . 4o 2,000 - - 80,000 8 0 90 7.2 123
Sailboats 3140 4O 10,000 400,000 8 0 90 7.2 " 61T
Sailboats “l1-60 30 13,000 390,000 8 K} 90 o Te2 v 602"
Charter Boats - o , ' ,
. Cruisers S 51=100 3 12,500 - 37,500 12 0 90  10.8 20/70 1,157, -
- Cruisers 3650 5 - 5,000 - 255000 13 0 90  11.7 20/70 836
"3,42 R $29‘_3h63500 o S : $h,972

, .S_A.X. 35900165
~ % 10" Because Fleet Will Not Use Harbor Unless Breakwater Is Built -
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25, . Sunmary of Benefits, - The total tangible benefits which
are estimated to accrue from the proposed breakwater for Monhegan

Harber: are summarized below.

Type of Benefit

Increased Lobster Catch

Reduced Damage to:
Lobster Gear "
Mooring Lines
Lobster Boa‘bs R

~ Savings to Trans:Len'b F:Lshlng Fleet
Reduced C‘ommercial Shlpp:.ng Delays
Increased Recreational Boa.tmg
Existing Home Fleet '
Prospective Home Fleet
Present Transient Craft
Prospective ‘Transient Craft
Reduced .Bhore and Wharf Damages

TOTAL DOLLARS

D=1l

.@llecated ‘
General  ILocal  Total
$15,200 - $15,200
1,400 - 1,100
750 - 750
1’150 - 1 ,150
1,100 - 1,100
1,600 - 1,600
6,150 - 6,150
150 ¢ 150 300
550 550 1,100
650 650 1,300
2,500 2,500 5,000
- 1,700 1,100
431,200 $4,950  $36,150
868
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MONHEGAN ISLAND, MAINE

Information Called For By Senate Resolution 148, 85th Congress,
Adopted 28 January 1958

1. Navigation Prcblems, - Monhegan Island is located 8 miles off
the coast of Maine, 17 miles southeast of Boothbay Harbor, 11 miles
southwast of Port Clyde and U6 miles east of Portland, Mains. The
island, 8,000 feet long and 3,000 feet wide, has 65 residents and ac-
commodations for over ;00 summer visitors. Monhegan Harbor is about
2,000 fest long, liss off the southwest corner of the island and is
bounded on the west by Manana Island. The width of the harbor in-
creases from 650 feet at the northerly end (which is partly closed by
ladges) to about 1,000 feet at the south entrance. The harbor is used
primarily by 15 lobster fishing boats.

2. The chief navigation difficulties are due to rough seas re=
sulting from strong winds from the south and southwest that make it
impossible to land and prevent the lobster fleet from leaving the har-
bor, The harbor is dangerous for entrance and mooring by ships sesking
refuge in stormy weather, and the safe area is too small for any in-
creased use.

3+ Improvements Considered. - Local intsrests requested a break-
water to provide protection against storms. The location of the most
affective breakwater is about 750 feet from the town dock and extending
from the Monhegan Island shore approximately L50 feet to the point
which will leave a navigation opsning of 100 feet wide at 12 feebt below
MLW. This design would provide adequate protection for pressnt and
reasonably propsective harbor use. Estimated first costs; annual costs
and annual benefits are based on Juns 1962 price levels; a SOwyear life,
a 2-5/8% interest rate on Federal funds and 3-1/2% on non~Federal funds.
The estimated costs are as follows:

a. First Cost of Construction

Fedaral $716,000
Non=Faderal 114,000

Total Estimated First Cost of
Construction $832,000

b. Annual Charges

Pederal Nonefederal Total

Intersst & Amortization 325,900 $h,950 $30,850
Maintenance 10,100 - 10,100
Total Estimated Annual

Charges $36,000  $L4;950  $LO,950
SR-1 :



¢. Annual Benefits. ~ The considered breakwater would result
in increased lobster catech, reduced damages to private and public
property and boats, elimination of weather delays to the fishing fleets,
and provide safe anchorage for commerc¢ial and recreational craft. The
annual benefits total $36,150, of which $L,950 (1L percent) are con~
sidered local in nature,

d. The benefit=cost ratio is 0,9, which indicates that the
improvement is not economically justified,

@, If a Federal breakwater project were justified local
interests should be required %o make a cash contribution of 14% of the
construction cost of the improvement, a contribution currenily esti-
mated at $116,000; maintain an adequate public wharf, and parmit use
of wharf and harbor to all on equal terms; provids without cost %o the
United States, all necessary lands, easements, and rights-of-way for
the construction arnd subsequent maintenance of the improvemsnt; hold
and save the United States free from damages that may result from the
construction of the improvement and subsequant maintenance of the pro-
ject; provide a quarry site on Manana Island for all the stone neces-
sary to construct the breakwater.

L. Discussion. ~ Consideration was also given to a smaller -
structure, but vhe reduced protection from a smaller structure wouwld
sharply limit the benefits. A larger, structure would not substantizlly
increase the benefits. The con31dered breakwater would provide the
most satisfactory and feasible means of meeting the desires of local
interssts and the needs of navigation ai% Monhegan Harbor. Although
analysis on the basis of a 100-year life would increase the benefit-
cost ratio to 1.0L, the prOJecﬁ is not considered jJjsutified on the
basis of the studies and criteria in the report.
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